ABSTRACT
Introduction
Biochemical and molecular markers are essential for the identification of genotype, genetic variability or genetic polymorphism and gene tagging. In wheat, structural genes controlling endosperm and embryo esterases have been identified on 3L (Est-5) and 3S (Est-9) chromosomes groups. Est -1 is described at 1968 from Barber for the first time. The enzyme esterase 1 is coded from genes which are located on the short arms of 3A, 3B and 3D chromosomes of the hexaploid wheat. These genes are expressed in all different plant tissues and they code dimer isoenzymes.
Isoenzyme is a term used when the observed variations of isoensymes are genetically determined. These variations are very often a result of gene mutations that is why it is possible in these cases to determine allel variations of the particular gene. The biological significance of isoenzymes is related either to the increase of the possibilities to regulate the enzymes' processes and to study the genetic polymorphism.
The genetic control and the localization of genes responsible for the synthesis of different enzyme forms in wheat have been studied well. This fact determines the possibility to use the isoenzyme systems like biochemical and molecular marker systems for definite chromosomes. Here we report for the first time genetical polymorphism of esterases in unique collection (Fig. 4 and Fig. 5 ) of sphaerococcum mutant forms of wheat, established by Prof. S. Georgiev (1976) .
TABLE1

Materials and methods
Plant material-genotypes of the studied mutant forms
We have used sphaerococcum mutant forms isolated from hexaploid wheat after EMS treatment (5, 6, 7 The protein extracts were prepared in 20% solution of sucrose. The wheat endosperms or germs were homogenized in sucrose solution for 2-3 hours at 4 0 C and centrifuged at 10000g for 15 minutes. The supernatants obtained were used for esterase assays for gel electrophoresis. Electrophoretic procedures and activity staining Isoelectric focusing was performed at 10 0 C on a 0,75-mm thick polyacrylamide gel (5%) containing 2% (v/v) Ampholine carrier ampholites, pH 3.5-9.5 (Pharmacia, Biotech). Isoelectric points were determined using a set of broad-range (pI 3.5-9.5), IEF standards (Pharmacia, Biotech). For the two dimentional activity gel electrophoresis strips from the IEF were excised equilibrated in a redusing buffer for 20 minutes and then placed on 12,5% acrylamide for separation by SDS-PAGE (10) . Then the gel was incubated in renaturating buffer for 3 hours at room temperature. After the renaturation the gel was washed twice in 100 mM phosphate buffer (pH6.2) and was stained for esterase activity (4). The proteins were silver stained according to Blum et al (3) . All experiments were repeated 3 times.
Results and Discussion
The esterases (E.C.3.1.1.1.) known as carboxyester hydrolazes are isoenzymes. Their analysis in wheat is very complicated and difficult in wheat. Their characteristics are high tissue and ontogenic specific. Liu and Gale (11,12) have described many genes coding ( Est-1, Est-2, Est-3, Est-4, Est-5, Est-6, Est-7, Est-8 and Est-9). We have used protein extracts from endosperm and germs in our experiments for their analysis. The endosperm and the germs are tissues where the products of Est-5 gene are active. The structural genes for Est-5 are localized on the long arms of 3A, 3B and 3D chromosomes; the structural genes for Est-9 are localized on the long arms of 3A, 3B and 3D chromosomes. In our study we have analyzed 20 mutant forms of hexaploid wheat and their control forms. It was established 9-15 isoforms (Fig.1 ). 6512sph and 613sph show 13-15 lines in the pH range (3.5-9.5) studied while the control form T. aestivum show 15 lines. After comparison of the isoenzyme profiles in the pH range 5-7 it was established clear differences. This pH range is the range of isoenzyme expression of genes which are localized on the long arms of 3A, 3B and 3D chromosomes in wheat. The mutant lines 49 aest, 49 sph, MT47K, MT47sph, 6512 aest, 613sph have shown similar isoenzyme profiles. A minimal differences in the esterase variants were established. The endospermal esterases are observed in the alkaline pH range (6) (7) (8) (9) (10) . The genes are localized on the short arms of second chromosome group (13) . These dimer isoenzyme forms are presented in our study in the range of pH 9.2 ( Fig.1 and Fig. 2) . We have observed a polymorphism of the intensity, mobility (low and high), number of bands as well as their width in the case of 6512 sph and 613 sph white ear. Electrophoretic pattern of these sphaerococcum mutant forms is very different in comparison with the control forms. In this mutant forms one band is lost and three other bands are present. This interesting fact was observed only in these two mutant forms. The heterogeneity of the esterase forms was observed also in native PAGE (data not shown). The results of twodimensional electrophoresis are shown in Fig. 3 . The molecular weight of endospermal esterases of 613 sph is in the range of 37-75 kD and pI is in the range 3.7-9.0. (Fig.3 ) 
Conclusion
The genetic variation of endosperm and germ esterases among sphaerococcum mutant forms 6512 and 613 shows a very drastically different phenotype. Probably, the new and different esterase bands of these sphaerococcum mutant wheat are encoded by new and different alleles. 
